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T his paper atte mpts toinv est噂atethe relat1 0IIShlp betw e e n satdlte Phe1101ogy of N O A A 朋 R R
-derived
Nor malized Di 飴ren c eVegetatio nIndex(N D Ⅵ)azld mirLfall based ollVegetation type s witユ1Sttldy casein Ea st Asia
for a spe cified thrLeperiod of .Tanu a ry 1 986 to Dec embe r1
()93, The study examirLeSthe relation slnps ofthe s e
v a rlable s o n a n nual ard tl m e Seri e s m Ollthydata u singbothlinear a nd】10n･1ille W regreS SIOll alldc orTelatlO lla血Iysis.
71eN D Ⅵandraillfihlla ss o ci血o11S 肝e a nalyzedfortw elve vegetatiollStypes:de cidt101LSbroadleafforest, t3V ergre e n
c ollife ro u si
l
o re st
,
e v e rge en broadleaf forest, mixed fわrest, forest and 鮎Id, farrnland, iFigded crop, gr as sland,
s ava n n a, shrub, s emides ertarLd desert. Ba sedo nthe r elatio n shipbetw en almtlalhtegr ated N D Ⅵal一d m ea n a n 皿 al
ra血fall,it s e eln ed ther eis a m a rked similwilyin reglO n al or spatialstructur ebetw eell thebo也 v ariable5flCr Whole
regioll, butalltmber of inlPO rtalltdlLTerenc e sar e appare rtilltlletittl eS eries azwlyses. The_
ral喝e Of 血egr ated N D VI
v alu e, n le all armualraint
l
au,timing of the N D Ⅵr e spoll SetO raill鮎1, r egre s siol Slope, a ndra 且-gr eL:l lr atio 訂 e Clearly
den10 nStratedthe diire e n c e s a n1 0ngthe v egetationtype s.
Keyw ords:N O A/ ÅV H R R, N D V I, nil血11, v egetation, and Ea stAsia .
tNT RODtJCTIO N
The study ofrelatio nsllipbetw een v egetatiolland rainfall is v ery lmPOrlallt, e specially ln r eS a mh of
landc over a nd clim ate cha nge, since cllangeSthat o ccllr O ngro u nd surface, s u ch in v egetatiol1, C o uldbe
asso clated withcha nges ofclim aticparam eterincllldl nBr血血11. Am altem ativ e w ayto obtaintlle e Xisling
vegetation distributio n sis by m e an s of N D Vl, whicll is gen eI甘ted 舟o m red and ne ar-i 血 ed(N R)
re瓜ecta n ces ofs atellite s en s orbythefollowing eqtutionニ(N択 一red)/(NR ＋red). This, highv aldes ofthis
index 8 代 Obtained for are as co vered by gr en v egetatiollandlow v altleSfor Ⅶ v egetated and clolld
c ov ered are as. Rec ently, the ND VI hasbe en related to m a町 aSPeCtS Of en virol 皿 ellL for e xa mple,
s e a s o n al 皿d a - 氾IefV apOtran SpiratlO n(監o ndoh, 1995), r adi 血o n e nergybtldget(Acker m a n and ln olle,
19 94), airte mperatu re(Gallo, etall 19 93), siptlatedphotosyllthesis andtran spiratiol1 0f forest (RuJming
a nd Ne m a n1
,
1988), a ndso oil.
T here w ere m ar[y sttldies o n relat10 nS】皿pbetw e eIl raiⅠ血山to N D VIs u cll aSill】≡ast A Aic a(Dav enport
a nd Nichols on
,
1993), 8ostw a n a(Nicholso n and Fm r. 19 94), Sahel(M ilich alld.Wei£s, 2000). Ama2.O n
a nd No一也e aste m Bra zil(Sa ntos and Negri, 1 997). Chln a(Lll, et al. 2000), and alsoin globals cale
(Schaltz and HalpertJ9 95). Fr o mthos e studleS, the relatio n ofprecipitation and N D Ⅵ is･co mple x. stldl
as reported byKerE, etal. (1989)thatits relatio nship w ashrLea ri LSerLegal, wll止ebyLll etal･ (200)the
relat10 nShip w asqtmdra.ticsirkChin a. A dditio n ally, M ilich and Weiss(2000)fou ndtllat血e rehtion shlp
w asinco nsiterlt丘o mye arto ye arinSallel, A 血ca. Ho w ev er. the N D ⅥandraiLlfTallrelatio nshiphasz10t
yet be e nizIV eStigated in East As ia, whlCh has e xtr e m ely difETe 托 nt Cll町 aCteristics of er[viron merltal
v ariables. For an e x aI叩1e, Kondoh(1 995)fotlnd ollt that Cl血a w asdistributed n ot onlyby stlbtropical
cr opsbtltalsobytropicalon e.
Thepurpose ofthis paperisto inv estigate the relatioIIShipbetw e enND VI, r mi fdl, and airte mperature
for v ario us v egtatio nsin East As ia 山地 c o versJapa n, Kore a, 恥iwan, C 出Ila, and Mongolia･ Presellt
sttldy is c o n ceming respo ns eN D Ⅵto rainfalin botha m d and m ontldyti血 e Seriesdata. A shllar
sttldyforN D VIv erstlS aJrt蝕1Perattlrehasbee n carried olltfollowingthis study. whlChpresetlted in part
II.
M 丑T 杜ODSAND I)A 王A
T山s study arLalvz ed ND VIv ers us min包Il for v ariotlS V egetation types-irLEast Asia reg10nwithin the
spe cifLed eight-yearperiod(Jan tn ry 19S6- Dece血ber1993). Both hn e ar and n oll
- in ear regressio n
m odels w ere utiliz ed foz. al m ualand m onthly tl m e Seri sdata.
r
lbachle V ethe goalof th is study. 血 ee m a ninput data w ere requlredl n a m ely ND Ⅵ, r ain血1l･ a nd
v egetatio ndata wi th the s am eptm ctu al a nd telTIPOr al scale･ T herefor e, the latitllde alld lollgitude
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c o ordinates ofthe c血 1atic stations dehv ed n
'
o m Glob al Surfa ceSⅦ 皿 aZy Of Daydalabas e 幽 ･
幽 )as sho w nin FigロrCI hasbe en correlaLted with n earestplX els of thel皿d co v erJv egetatio n
m apsp, a swel asthe m o nhlytim eseries of ND Ⅵald mil血11m apsin o血erto obtailltheir v altleS Ofe ach
clim ahc stadon. To be c on sistent wi th血e whole dataBetS, alloftheil mge data have bee皿 reSampledto
0.5Ⅹ0
.5o spa[dalres olutio n c ove血 gEast As ia regLO n a ndre
-projected o n alinea rla血ユdelongitude grid.
The m o nthly ND VI data W asderiv ed fro mn m eSeries of0.144
O Global Monthl)
, VegetationCo v er
fr o mN O A/孤/召R R C D･ R O M Vcr. 1.0. TleSedata w er eprovi de andpro cess ed by N O A AノN C DC,
which hav ebee n c ollected by the A Ⅵ王RR onboard the N O A A-9 (April19 85-Nov e mber 1 9 8 8),
NO A A-1llOlov e mber1988･Septe mber1994)･ BLnd NO AA -14satellites(Febru ary 19 5-Dece mber1997)･
Detailinfor7rLatio n of 也1Sdata setis av ailable o nhtp:〟pengee.ncdc.no a a.go v.
T he m onth ly raiⅠ由ユ1 data w ere obtainedfTrom T he Clim atic Res e ar ch UnlL U miv ersiQ, of East Anglia.
n BLm ely C R U O主o.5 Degre eM on也1y Climate Tl m e-Senes(1 901-1995) C D-R O M. Vcr,1. April.1999.
Besidethe r血 血n data, the datasetconsists ofother cl 血a[tic data su ch asairte mperature(tllat W as u sed
im part I), clolld ines, windspeed, v aporpressu re, etc. Fllrtherinform atio n of thesedatas¢t c anbefo u nd
丘om hq)I/ipcc-ddc.c ru.tw a.a c.1血
＼
≡:≡
L4d 4d <
■) Jl▼l U事Id
F igu re1.
T he 1 0 6 4clim atic statio n sdistri buted in
East Asia(r eferred to G lobal Su mm ary
of Daydataba s e).
Thre e w ell- knoⅥⅦ o nekilo m eterglobal 血nd c ov er m aps w ere us edtoide nti&the v egetatio ntype s of
all the clim atic statl OnS･ They areOIs on Global Ec osyste m s(1.99 4a･ 1994b), United StatesGe ologic al
Su rv ey(U S G S)Land Us eJLa nd CcrverSyste m (An dersoIL et al. 1976), a nd Bio sphereAtm osphere
Ttansfer(B A T)Sche m e(D ickinson, et･ al･1986), These m aps are ac cessible orl the following site:
http://edc - .c L喝 S.gOV･ T hereis a shghtdifFerer(tdistribt=tio nofpla ntfo rm ation s 訂 n O ng these m aps:
ther efore, this studytLSed only s ev erals elected v egetado n呼pes in which all of the thre e maps abo v e
agreethat a giv en v egtatio n 甘pe is pres ent･ The tw elve s ele cted v egetatio ntypes aredeciduous
bro adleaf forest(16stado n s), e v e rg e en c omi fer o 耶forest(22statio ns), e v e rg e enbro adleaf forest(ll
staBon s), mix ed forest(50staLdo ns), fo rest and field(15 statio n s), firmiand(217station s),irrigatedcrop
(19Bstation s), gras血 d(183sta也 ns), s a v a r m a(33st 血 n s), shrub(26sta 仙 s). s
.
emi des ert(5 4
st血 )n s) anddesert(2 5stations)･ nleSe V egetatio ntype s c ould be cltlStered ir[to fiv e m aJOrPhyto m es of
OIs o n's chssiac atio n(01so苧, 1989) na m ely･ forest , w o ods. c r ops, grasses, and desert. Fr o m an 1064
distribt(tedclim atic stadotlS ln area Std y' 850stat10 n SW erefotlnd for furtherN D Ⅵ-r ai 血1la n alysis. T he
tlrban(1S stahons) and w etland/inland w ater(78station s) w ere exch ded bec au sethe ND Ⅵvalu e are
ltlOre represe ntativ eto v egetated-rathertha n tm v egetatedarea･ A ddl o n ally, the118re m ains stations w ere
n otus edsinceth血eis n o agree m et[tof the v egetatio ntype a m ongthe thre ela ndc ov er m aps abov e.
R E S trIJrSA ND DIS CtJSSI O N
GeTleral Rehtio n血ipbetw ee nN D Ⅵ姐 d R ainね11
Figtt re2(a, b･ 皿d c)sho w sthe aI - al integrated ND Ⅵ (d 劫ed asthetotalof thetw elv e mo血1y
valtleS), die m ea na Etnlrahtfhll
,
a ndthe v egetatio ndistributio n, r e spe ctiv ely. Thelli91 r血 以1(m ore
也 皿 1000m I巾 e ar)distributesinJap 叫e aStPartOf Kore a, e a stands outhpartof C hin a, and Taiw an, and
it n otic eably c orrespozldsto highN D Ⅵvalu es m oretha n3･0･ T hisis als o co nsistent wi也 the Figu re2c,
whichshow sthat 血 m aln Vegetatio n ofth1S areaisforest alld w o ods. T helo w erND Ⅵ (aro.nd 2,0-
3･0)aredistribtltedinn orth Mo ngolia･ w e stKore a, alitdepartin Jap an(Kanto area), T aiw an and mi ddle
pa rtofChln a･ Notsl叩 n Slngly, Since cr ops ad grassesdomin atesthoseareas, with m e an a n md rai 血11
2
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aro u nd 500-1000m m/year. Thelo w est N D Ⅵof lessthanI.5 is collCentratedin w est C hin a and s o uth
Mo ngolia, withrail血I1 lessthan300m m/year. Clearly, s emi desertand des ertarefairlydomil血ed thos e
are a･ Som eplaces 此 e TblW an and w estKoreahav e ahighrainfal e v eryyear bllt the N D Ⅵ islo w er,it
m alches wi th the vegetatio n ofthisare athati声CrOpla nd(Fip re2c).
てa)
Figure2･
D istribtltiorL Of(a)a n JltLalitlh,grated NDⅥ ,(b)m e aTl arLnl岨Irah lhll, aTLd(c)v egetatio tty pes.
The c orrelatio nbetw e enthe an 皿al 血tegrated ND Ⅵa nd m e an an n ualrliI血Iisillu str ated illFigtLn 3
血atsho w sthe relado n shipbas ed on all 850statl On S･ The relatio nship char acteristicis e xpo n entl al wi thr
is O･74･ hl are aSwi tha d rainfa屯1essthan1000m m perye ar or80m mper ln Ottth heintegrated
ND VTand m ea n alm 11alrail血11 islin early corr elated. althotlgllthe v arianc eislarge. In c o ntrast,ill are as
withan 皿 1alrai 血11greatertha n1000 m mperye ar or80Jn mper mOBtl一, N D ⅥsattlrateSandtllere W as
flo relatiollShipbetw ee nboth v ariables. n i§ resultpoints o ut the N D Ⅵrelatesto cha ngiIlg pattern s Of
rail血m illdryclim ates, whileitis n otin w etregion. Therefore, 仙e N D VI mightbe a se n sitiv eindicator
ofrainfallonlyin d rier clim ates. In other e xpIELn atio n, whenthe r ainfall in creas es, the ca n opybec o m es
den se
,
a nd N D VIv allleSin crease tmtil也e 也resholdv aheis r eached. Ontint tim e
,
the N D VIre m ain s
co nsta ntalthotlgh in cre aslngEainfall･ Il m eans, rai dau is n olonger astheli mitlngfactorin pla血 gro wul
thatis odter e xperim er[talv an ablesbec o m ein creasinglyimporta nt.
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VegetationTypes, Mo nthly ND ⅥaJld Rainfall
Differ en c esin the ti ming of the N D VIrespo n seto rai血11co uld be u sed to u nderstaIld the
ND Ⅵ- mil血mr elat10 nShipa m o ngthe v ariou stypes ofv egetation. 血 s, for eacll Ofthetw elv e v egetatioll
types, the lin ear c orrelalioIlhasbee n c o mplュted betw ee ntim e s edes m orlthy N D V Iv ersu s rai王血11 in
v an ou s av eraging periods. T he correlatio ns w ere tltiliz ed betw e en co n c urrel)I m OrLthly v alu esof N D V I
with the mil血山 data forthe s a m e m onth(0), pre viou s m o nth(1), tw opre viou s m o ndl(2), av er age
concu rre nt andprevious morIth(0＋l), a v e r age on e andtw opr evious m o血 (1＋2)I aJld av erage c o n cllrrent
plustw opreceding
.
m o nths (0＋1十2)･ As sho w nin Table I, the c orr elatio ngenerally is highestin
co ncu rre ntandprevlOuS mOI血 (0＋1), andlow with the o n e(1)ortw o previo uslnOnths(2)alo n e. Thisis
slighdydlfferer[t with the results of Nichols o n a nd colleagtleS, WlllCh n otedthe correlatlO nisldglleSt wi th
three - m onths av eragerainfau(0＋1＋2), althot1ghthey are notdirectly co mparzable, sillCeboth are ashav e a
3
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c o ntra血 gdiqerenl type of e 耶ir on m e ntalpa m m et TS･ h addilonjor dens e ca n opylike forest a nd
w o ods,thetim elagis v aried丑
･
o m0toO＋l＋2
,
whilefor cropland, grass es, a nd s emi desertisim m ediate
(0＋1)1 7tsllggeStSthe N D VIappearsto respondrapidlyin 那 ca110Pyratherthan thede n seo n e.
T he reladonshipbetw eezIN D Ⅵand s eas onalcycle ofr ah dall is examin ed illFigu ry 4a; c o mp m ng
tim e seriesplots of皿 O 血1yN D Ⅵandrainfhll 丘o m1 986to1 993ofea ch v egetatlO ntype. Inge n eral, tlle
rainfallpatte mis sa血 efor allv egetatiolltypesthathav e o n ep ak as ociaLted wi thw et se as o n, a nd also
olledry se aso nd11血g a year. The m ostdi 飴rertt cotlld be n otic eable by a m ot nt of al 血 minfan as
indic ated in 恥ble l･ Not surprisingly, that the dense c an opy(forest . w o ods) sho wl止gher am otlltt Of
rainfan丘om the other v egtation切)es.
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(a) Tin e serie m fbW n thly ND V Iv er st,～ r aitLh Mo r 血 tLa ry 19音6 to De cembe r1 ?93;dot h e m e a n s
De a nr血 f dla nd dash I ke m 飽n Sthe best- co reh ted tit h eI喝 Of r ai 血 1】･ O) Sc atte rdiagram =f
m o nthly ND Ⅵ a nd R 血 fall for wholedata ofea ch vegetatloh切 e.
Ev ergree nbroadle af forest･ sl- b, s e mi desert and des ert gen er anv sho w c o mpar ativ ely litdehier anm al ND Ⅵv aziabihtyd -g a ye ar and fro mye arto yea r･ h otherhand, the decidlIOu Sfor est
,c r ops, and grasses exll軌 hrgeyearto ye arnu ctu atio n s of higll and lo w N D Ⅵ. In m ost c ase s, N D Ⅵ
appe ars tobe so m e wha(higherin forest a nd w oods than else where under si mi lars eas o nalpatte m sofmin血L h deciduol旭bro adleaf for est thepe ak 加 ctu ations ofboth rai 血 ua nd N D Ⅵtim e smis data
arew ellco rrehted
, showing n olag respo ns e ofN D Ⅵto rainfall; whereas, inother vegetatiorLS, S uch ase v erg - cohiferon sforestev ergree nbro adle afforest, etc･ . the v egetadon s sho wlagrespo ns eto m 也 ll.Itsee medco 且Siste nt wi thetlm elagan alys es asgiv enin previo u spa mgraph orin Table1,scatterdiagraTnS Of ND Ⅵv ers us ra- ll(刑gtm- h), u sing thebest-c o rr elatedrairlfan param eter ash dicatedin l瓦b k 1
,
ilu strated the relatio n血ip m oredetail T he ranges ofrainfallas w ellasN DⅥ illforest
･
wo ods, a ndshrub, a r eqld elarge c o mparedto crops, a nd othergr asses･ Des ed gro ups sho wthenarro w est on e･ 0 - g to ahi9dy fe地 ()皿Ship, polyn omial order-1 to -4 and expon ential m lysis w ereactedto N DⅥ andrai 瓜1datafor ea ch v egetado nbye as a wholeL It ap peared 血e polyn omi alorder-1(lin ea r), 12(qt ndrahc), -3, a nd expo nenh alanalysisgav e signiac ant(correlatio n co efBcie nt w as m oretha no16 5;e x ceptdesert w aso･38)and approxim ately s a m e correlatio ns, while polymomi al一 柑 t ga v e am argin al impr ove m e nt o v er otherct - 5･ It s ee m ed that thc stadstics 皿 alysis w as uru
･
e v ealable the
div erse n atur altre nd ofthe v egetabo n sコ a S rePOdedby Gupta, et al･ (2000)･ T hu s, the reladon shipbetw ee nN D Ⅵandr ainLhllofeach v egetabo ntypeis adequ atelysho wnbylin ear regr ssio n, e v e nd10 nghthey hav e c o nd derablydifferentregressio nslopes a mongthose v eg tatio n s asprese ntsin Figu re4band
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TableI.
AsirrIPle
t
rain-gree n ratio
'
para m et r(defin edas therate ofprimarypro血ctivity per umitraillfallorthe
a m olmt Of abcFV e-gro und phyto m asspr odu ced per he ctareper ye arper millim eter ofrain)hasbeett
c o mptltedinthis Sttldv･ T his 阿 a m eteris analogtleStO rainllS et五clen Cy, Which rLOted asratio oflTlean
an n u alir[tegratedN DVIto m甲皿 a 山11血 ralnfall. T helo w v alu eindic ates w ettr r egio ns, while thehigh
on eindicatesdry land. As sho w nin T丸ble 1, thelo w estr atio is in de nse ca n opy. s u cll aSdecidu ollS
bro adleaf. e v e rg e ell CO niferollS, e v ergre enbro adle af forest, mixed forest, 皿Id forest andfield. Irrigaited
cr op. s a v a m n ad slm b are also relativ elylo w, w山1eitis high indrylandv egetatio n stlCh as semidesert,
des ert. a ndgrassland,
Tablet.
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Figtlre5.
Relatio nship betw ee nintegrated
ND VI and rai1血tlco r respo nding
to five mnJOr phytom e sfor s e ▼eral
r epr es e ntative Statio n s.
risbasedo nl inear r egr ession an alyses.
CONCLtJSION
Several 皿 alvses w er e calTied otltin ordertoi11u strate 也e relatio nsltipbetw ee nN D VIa nd minfall for
East As ia. Firstly, dete min atio n oftlle regio nalrehtio nshipbetw ee n a 血l ir(tegraled N DⅥ and m ea n
an nualrainfallto tmderst皿 dthe gelleralr el血 o nshipfor thlS regio nas a wholら･andtheninv estigatio n
their te mporalrelationslヰpbased o n monthly tim e series data forJanllary 1986to Dece mber1993 for
tw elv ediv erse v egetatio nb,pesin Eびt As ia. Based on m ean a m tlaldata, 也e relatio】-shipcllara Cteristicis
expo n e皿血1wi thris0.74. In are aswitha mi ralrLfhll lessthan 1000m mperyear or各0 1n mper m Or[th,
the ir[tegraled N DVI and m ean an ntnlrainfall islin eady c orrelated, althonghthe v arla n Ceis large･ In
c or[trast
,
in are aswith a m u al rai 血11grealertha n1 000m m peryear or8O 皿 Per m O ntl1. N D VI
s attJrateS and血er ew as no relatioユ1Shipbetw e nboth variables. This restlltpolnt5 011t the N D VIrehtesto
ch皿ging patterns Ofrainfallindryclim ates, whileitis n otin w etregio n. FroITLtlds result,itsee m edthere
is a m arked simi 1aritv in regio n al or spatial stnlCttlrebetw e e皿theboth variables for wl101e r egion,
ho w e v er
,
a n u mber ofimportarttdilre e n c es are ap pareltintim eseries analyses ofeach v egetationtype.
TheinZegrated ND Ⅵv alu eis m orethan3.27 fo rforest and w o ods; aro一皿d 2･73to 218 6 for crops,
a r otlnd2.19to 3.0 forgrasses; andthelo w estislessthan 1.24 fordes ert. T he rainfau forforest and
w o odsisthe highest, wi thIn Or ethan1400Inlt巾ear. For crops aridgrasse . the mi血11 is rangingfrom
4OOto 11 00tnrn/year, wllilefordesertzo n ehasthele ast wi th 1esstll弧 3 00叫 ear･ Itis gen erallyabout
the same ofrain gree n ratioin forest a nd w o ods. r anging 加 m 2.43to 2.69･ Tle e X CePtlO nis ev erg eerL
bro adleaf forestwithex ce edinglyhlghN D VI:the raLtio is 3.70L Cr ops hav e r elaliv elv lo w r atio, ranglng
丘o m2.5 5to 3.20, a s well for sa v an n a and shrubis abolユt2.7. T hehJghestratioisill S emi deserL desert.
a lldgrassland whlCl1llaSV alu e m oretha L4･21
The rela血 nshipbetw e e nNDⅥ and rainfallofe ach v egetationty peis adeqtLate･lv sho w nbv lin ear
regressio n, e v e ntho ughthey have con siderably differe nt tim elag and regressio n
'
slopes, Fo
'
r dens e
c an opylike for est and w o ods, thetim elaglS V anedfrom 0to O＋1＋2. whilefor cropla血 grass es, a nd
se mi des ertisinl m ediate(0＋1). It suggests the NDVl appears to respondrapidlyin rare ca n opyra血er
than the den se o n e. Tlel血ghslope c orrelatedto the v egetationsthathav esi mi lar fhlCtuationsbetw eerL
5
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N D Ⅵand minfhll wi 血1 ayeatr(i.e. de cidu ousbr o adleaf forest, grassland, and sa v an n a)A On die O血er
ha nd. e v ergeell C OniferotJS for est, e v erg ee nbr oadleaf forest, shrub, and des ert exhibited large differe nt
flu cttntio nsbetw ee nboth variablesthat m atch withtllelo w valu e ofslope.
･ Co n sideringthe stro喝 C Orr ela血 n betw ee nND V Iandrai 血11as vieldedinthis sttldy, thelo ng-te r m
r elaLtio n shipbetw e e nboth v ariables mightbe u se且Ilto m onitor thela nd c ov er or v egetatlO n Change, a nd
als o c ouldprovi de valtlableinputsin ala ndcov er classiBc ation of】三ast Asiaregio n.
A C E N O W L E D G M E N T S
T he alld10rSdeeply appreciate theprodllC erS Of Tim e s eries of Global Month 19Vegetatio nCov erfro m
N O A A /ÅⅥ m: April1 9 85-Dece mber 1997･ NOA AJNCDC･ Pd2 W
N E SD IS/ N CDC. T he C R U O50.51aulongridded m o nthlyclirrute datahasbeeII Supplied bytlleClim ate
Impacts LiIlk Project(U K Departn er(I of dieEnviro 氾m eⅡtContza ct EP G1/i/16)oTlbeh al fo the C R U,
UnlV erSiQ1 0f East Anglia.
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